Lipoxygenase and cyclo-oxygenase products in the control of regional kidney blood flow in rabbits.
1. The aim of the present study was to examine the roles of cyclo-oxygenase (COX)- and lipoxygenase (LOX)-dependent arachidonate signalling cascades in the control of regional kidney blood flow. 2. In pentobarbitone-anaesthetized rabbits treated with NG-nitro-l-arginine and glyceryl trinitrate to 'clamp' nitric oxide, we determined the effects of ibuprofen (a COX inhibitor) and esculetin (a LOX inhibitor) on resting systemic and renal haemodynamics and responses to renal arterial infusions of vasoconstrictors. 3. Ibuprofen increased mean arterial pressure (14 +/- 5%) and reduced medullary laser Doppler flux (MLDF; 26 +/- 6%) when administered with esculetin. A similar pattern of responses was observed when ibuprofen was given alone, although the reduction in MLDF was not statistically significant. Esculetin tended to increase renal blood flow (RBF; 16 +/- 7%) and MLDF (28 +/- 13%) when given alone, but not when combined with ibuprofen. 4. After vehicle, renal arterial infusions of noradrenaline, angiotensin II and endothelin-1 reduced RBF and cortical laser Doppler flux (CLDF), but not MLDF. In contrast, renal arterial [Phe2,Ile3,Orn8]-vasopressin reduced MLDF but not RBF or CLDF. Ibuprofen alone did not significantly affect these responses. Esculetin, when given alone, but not when combined with ibuprofen, enhanced noradrenaline-induced renal vasoconstriction. In contrast, esculetin did not significantly affect responses to [Phe2,Ile3,Orn8]-vasopressin, angiotensin II or endothelin-1. 5. We conclude that COX products contribute to the maintenance of arterial pressure and renal medullary perfusion under 'nitric oxide clamp' conditions, but not to renal haemodynamic responses to the vasoconstrictors we tested. Lipoxygenase products may blunt noradrenaline-induced vasoconstriction, but our observations may, instead, reflect LOX-independent effects of esculetin.